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Capsule dehiscence has been used as a diagnostic character for W Mediterranean species of Androcymbium. depend-
ing on the state of capsule maturity, the character, however, can be ambiguous in herbarium material. based on mor-
phological, phenological and cpdnA characters it is shown that misinterpretation of the capsule as indehiscent in the 
type material of A. gramineum has led to serious taxonomic confusion. the combined analyses produced evidence 
that A. gramineum of the population from the type locality at essaouira, Morocco, is conspecific with A. wyssianum. 
A. gramineum is therefore the correct name for the species with dehiscent capsules, whereas the populations with 
indehiscent capsules at the Atlantic coast north of essaouira and in Se Spain represent a second species, which is 
correctly named A. europaeum.
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Introduction
the predominantly African genus Androcymbium com-
prises, according to current knowledge, 57 species (Hoyo 
& Pedrola-Monfort 2008). Since the description of 
Androcymbium by Willdenow in 1808 diverse taxonomic 
arrangements have been made in this genus, with a last 
revision published by Müller-doblies & Müller-doblies 
(2002). these authors re-organised Androcymbium into 
five sections and eight series. 
Androcymbium sect. Erythrostictus, typified by the 
nW Mediterranean A. gramineum (Cav.) J. f. Macbr., 
includes six n African-S Mediterranean and two SW Af-
rican species according to recent molecular phylogenetic 
analyses by Hoyo & al. (2009). they are characterised by 
having plane tepals without wings at the base of the blade, 
a small, green nectary located at the apex of the claw and 
bracts and leaves with idioblasts (Schlech tendal 1826). 
rather subtle morphological differences exist between 
the taxa of this section, making correct identification 
sometimes difficult (Pedrola-Monfort & Caujapé-Cas-
tells 1996). the Spanish botanist Antonio José Cavanilles 
described A. gramineum, under its basionym Melan-
thium gramineum, and M. punctatum from material col-
lected by the french botanist Auguste broussonet around 
Mogador (now essaouira) in Morocco (Cavanilles 1801). 
Schlechtendal (1826) transferred Cavanilles’s species 
in his genus Erythrostictus and lange (1860) added a 
newly described third species, E. europaeus lange, from 
Almería (southeastern Iberian Peninsula), which is very 
similar to the two species described by Cavanilles. baker 
(1879), in his revision of the Colchicaceae, transferred 
M. punctatum Cav. (≡ E. punctatus (Cav.) Schltdl.) to 
Androcymbium as A. punctatum (Cav.) baker and syno-
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nymised under this name also E. 
europaeus lange and M. grami-
neum Cav. (≡ E. gramineus 
(Cav.) Schltdl.). baker’s name 
A. punctatum of 1879 is illegiti-
mate, being a younger homo-
nym of A. punctatum baker of 
1874 (a synonym of A. capense 
(l.) druce). Macbride (1918) 
therefore formed the combi-
nation A. gramineum, in the 
synonymy of which he placed 
both the illegitimate A. punca-
tum and E. europaeus. later, A. 
wyssianum beauverd & turrett. 
was described as a new species 
(in beauverd 1938), distributed 
from Morocco and Maurita-
nia through Algeria to tunisia. 
Greuter (1967), in a taxonomic 
revision of the northern African 
species, restored A. europaeum 
(lange) K. richt. as a separate species distinct from A. 
gramineum by its smaller capsule size. later, additional 
populations of Androcymbium were discovered north of 
essaouira, following the Atlantic coast of Morocco, and 
were assigned to A. gramineum. 
Pedrola-Monfort & Caujapé-Castells (1994) car-
ried out morphometrical and allozymatic studies with 
populations of Androcymbium europaeum and A. grami-
neum. these authors concluded that A. europaeum and 
A. gramineum should be re-united. they did not analyse 
individuals of the population from the type locality of A. 
gramineum at essaouira but a later morphometric analy-
sis of Cavanilles’s type material from essaouira seemed 
to corroborate this conclusion (Pedrola-Monfort & Cau-
japé-Castells 1998).
recent molecular phylogenetic studies in Androcym-
bium, however, surprisingly clustered the samples of 
the population from the type locality of A. gramineum 
at essaouira together with A. wyssianum and separated 
them from the other populations of A. gramineum stud-
ied (Hoyo & Pedrola-Monfort 2008; Hoyo & al. 2009). 
these results triggered a closer investigation of the coast-
al populations at and north of essaouira. the aim of the 
present paper is to revise the delimitation of the Andro-
cymbium species in Morocco through an analysis of mo-
lecular, morphological and phenological characters. 
Material and methods
Plant material. — Individuals from various populations 
of Androcymbium gramineum from Almería and the At-
lantic coast of Morocco and of A. wyssianum from Mo-
rocco, Algeria and tunisia were collected in the field 
between 1989 and 1993 (table 1, fig. 1), incorporated 
in the living plant collection of the Marimurtra botanic 
Garden (MbG) in blanes and cultivated in a greenhouse. 
fresh leaves of A. gramineum were collected from es-
saouira (Morocco) in January 2002 and dried in silica 
gel for molecular analyses. In May 2004 bulbs were col-
lected again at essaouira and cultivated at the MbG for 
morphological and phenological analyses.
All cultivated plants were grown under the same con-
ditions regarding soil, light and watering in the research 
greenhouse at the MbG.
DNA extraction, amplification and sequencing. — dnA 
was extracted from fresh leaf tissue of all samples, pre-
viously dried in silica gel and snap-frozen in liquid ni-
trogen, using the CtAb buffer method (doyle & doyle 
1987) with some modifications (li & al. 2001). the iso-
lated dnA was resuspended in t. e. buffer and stored at 
–20 °C until subsequent analyses.
Six chloroplast fragments (trnL intron, trnL-trnF IGS, 
trnY-trnD IGS, trnH-psbA IGS, atpB-rbcL IGS and rps16 
intron) and one nuclear fragment (RNApol2_i23) were 
PCr-amplified. Amplification and sequencing reactions 
were performed as described in Hoyo & Pedrola-Monfort 
(2006, 2008) and Hoyo & al. (2009). Sequence alignment 
of the seven dnA regions was performed manually using 
bioedit (Hall 1999).
Morphological and phenological analyses. — In order 
to distinguish Androcymbium gramineum from A. wys-
sianum, the capsule dehiscence at maturity was applied 
as diagnostic character, because the capsules were de-
scribed as indehiscent in A. gramineum and dehiscent 
in A. wyssianum (Pedrola-Monfort & Caujapé-Castells 
1996), making determination unambiguous. 
According to Pedrola-Monfort (1993) other distin-
guishing features between Androcymbium gramineum 
fig.1. distribution of the two Androcymbium species under study according to data previ-
ously available.
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and A. wyssianum are: (i) the earlier emergence, blooming 
and senescence periods of A. gramineum compared to A. 
wyssianum, and (ii) biennial corm dormancy present in A. 
wyssianum but absent in A. gramineum.
observations were made on the individuals cultivated 
at the MbG under the same conditions since 2004 of the 
essaouira population of Androcymbium gramineum and 
since 1993 of A. gramineum and A. wyssianum popula-
tions.
Results
Genetic analysis. — because of the close phylogenetic 
relationship between the eight species of Androcymbium 
sect. Erythrostictus (Hoyo & Pedrola-Monfort 2008; 
Hoyo & al. 2009), very few variable positions were 
found between the two taxa under study. four of the 
seven analysed regions were useful for discriminating 
A. gramineum from A. wyssianum: (i) psbA-trnH IGS, 
(ii) trnL-trnF IGS, (iii) rps 16 intron and (iv) trnY-trnD 
IGS (table 2). four useful variable positions were found 
in the psbA-trnH IGS: two transversions and two indels. 
three additional useful variable positions were found in 
the three remaining regions: two transversions and one 
transition. According to our molecular data, individuals 
of the essaouira population share seven autapomorphic 
positions with individuals described as A. wyssianum. 
nevertheless, four variable positions and two indels were 
exclusive for the essaouira individuals in four of the sev-
en analysed regions (psbA-trnH IGS, trnL-trnF IGS, trnL 
intron and trnY-trnD IGS).
Morphological analysis. — dehiscent mature capsules 
were observed in all individuals of Androcymbium wys-
sianum, whereas indehiscent mature capsule were found 
in all individuals of A. gramineum except for those from 
the essaouira population. both in the wild and in culture 
over five years, the individuals of the essaouira popula-
tion exclusively developed dehiscent capsules (fig. 2).
Phenological analysis. — biennial corm dormancy was 
found in both Androcymbium gramineum from essaouira 
and A. wyssianum, but not in other Moroccan and Span-
ish A. gramineum individuals. emergence, blooming and 
senescence periods were synchronous in A. gramineum 
from essaouira and A. wyssianum but took place earlier 
in other A. gramineum individuals (fig. 3).
Discussion
the molecular, morphological and phenological findings 
strongly indicate that Androcymbium gramineum from 
table 1. locality data of the sampled Androcymbium populations.
Species Population Latitude Longitude
 1. A. gramineum el Solanillo, Almería, Spain 36°44'12''n 2°39'21''W
 2. A. gramineum Zona de áridos, Almería, Spain 36°51'01''n 2°28'24''W
 3. A. gramineum Cerro de San Cristóbal, Almería, Spain 36°50'35''n 2°28'12''W
 4. A. gramineum los Molinos, Almeria, Spain 36°51'42''n 2°26'01''W
 5. A. gramineum Cerro de los Peligros, Almería, Spain 36°51'02''n 2°17'47''W
 6. A. gramineum barranco de Curriá, Almería, Spain 36°48'58''n 2°14'59''W
 7. A. gramineum el barranquete, Almería, Spain 36°51'25''n 2°13'38''W
 8. A. gramineum Playas de Monsul, Almería, Spain 36°43'53''n 2°08'46''W
 9. A. gramineum Cerro de los lobos, Almería, Spain 36°50'31''n 2°00'37''W
10. A. gramineum Charco del lobo, Almería, Spain 36°57'04''n 2°00'37''W
11. A. gramineum Ain Harrouda, Morocco 33°38'49''n 7°27'46''W
12. A. gramineum Casablanca, Morocco 33°31'41''n 7°39'44''W
13. A. gramineum Qualidia, Morocco 32°44'23''n 9°02'09''W
14. A. gramineum Cap beddouza, Morocco 32°33'13''n 9°12'43''W
15. A. gramineum Safi, Morocco 32°19'59''n 9°13'22''W
16. A. gramineum essaouira, Morocco 31°29'21''n 9°46'25''W
17. A. wyssianum fonts bleus of Meski, Morocco 31°51'27''n 4°17'09''W
18. A. wyssianum er foud, Morocco 31°30'31''n 4°11'27''W
19. A. wyssianum figuig, Morocco 32°06'32''n 1°15'30''W
20. A. wyssianum taghit, Algeria 30°54'54''n 2°02'04''W
21. A. wyssianum Ain ouarka, Algeria 32°44'13''n 0°05'44''W
22. A. wyssianum tassili, Algeria 25°09'39''n 8°10'13''e
23. A. wyssianum nefta 1, tunisia 33°51'11''n 7°54'36''e
24. A. wyssianum nefta 2, tunisia 33°50'40''n 7°55'15''e
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essaouira and A. wyssianum belong to a single species 
that is distinct from other “A. gramineum” populations. 
the solution for this apparent taxonomic conflict lies in 
the type specimen of A. gramineum. the plant material 
collected by broussonet at essaouira was used by Cav-
anilles for the description of both Melanthium grami-
neum and M. punctatum, which are today recognised as 
conspecific and treated as A. gramineum. As we know 
from our analyses of material from the population at the 
type locality, the material collected by broussonet was 
still immature, therefore the capsules appeared indehis-
cent. because the further Androcymbium populations 
subsequently discovered north of essaouira along the At-
lantic coast of Morocco all had indehiscent capsules, they 
were identified as A. gramineum. 
In 1938 beauverd & turrettini described Andro-
cymbium wyssianum, based on plant material collected 
in the Algerian desert between Ghardaïa and el-Golea 
(in beauverd 1938). With the exception of cataphyll, 
hypsophyll and tepal biometries, the species diagno-
sis is ambiguous: “this plant shows some intermediate 
characters between the two sections (Erythrostictus 
and Cymbanthes), with uniflorous inflorescence and a 
nectary whose exudate crystallises on the base of the 
blade showing a reddish brown aspect”. the authors 
described neither the corm nor the capsule. the corm 
is absent in the type specimen and the capsule is im-
mature, representing a source of confusion until it was 
shown that A. wyssianum has dehiscent mature cap-
sules (Pedrola-Monfort 1993).
Another source of error is the high morphological 
variability present within the Androcymbium grami-
neum population of essaouira. Cavanilles described 
two species from the same locality, Melanthium punc-
fig. 2A-b: Mature indehiscent capsules of Androcymbium “gramineum” from Almería and Morocco, respectively; C-d: mature 
dehiscent capsules of A. wyssianum from Morocco; e: mature dehiscent capsules of A. gramineum from the population of the type 
locality at essaouira. – Scale bars: A-e = 5 mm.
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tatum and M. gramineum. the first had a single bulb, 
white, purplish-dotted tepals with conspicuous vena-
tion and stamens with a dark dot at the base, whereas 
the second had two or three vertically arranged bulbs, 
narrower leaves, yellow anthers (erroneously stated) 
and white tepals with barely perceptible veins. We ob-
served both forms within the same area: one in the 
Tetraclinis articulata underbrush on fissures of rocky 
terrains lacking soil, the other, closer to the sea, with 
wide leaves growing over fossil dunes, both on lime-
stone. no chloroplast genetic differences were found 
between these two forms and we believe that this 
variation is induced by different soil conditions rather 
than genetic causes.
According to the actually dehiscent capsule and 
the other matches observed, and taking into account 
the high level of intraspecific morphological variation, 
Androcymbium wyssianum must be considered as con-
specific with A. gramineum. for the reason of priority 
(Mcneill & al. 2006), the correct name of the species 
is A. gramineum. for the Androcymbium populations 
from the Atlantic coast of Morocco north of essaouira 
and in the Iberian Peninsula, with truly indehiscent 
mature capsules, the name published by lange (1860) 
for plants from Almería in SW Spain can be taken up; 
the correct name for this species is thus A. europaeum 
(lange) K. richt. the distribution of the two species is 
shown in fig. 4.
the high morphological va riation found in the es-
saouira population deserves further investigation since 
some individuals of this population show intermediate 
character states between Androcymbium gramineum 
and A. europaeum, namely striped petals, an abundance 
of idioblasts and deep green leaves (the easternmost A. 
gramineum individuals are light green). because of that 
and hypotheses by Caujapé-Castells (2010) regarding 
the relationships between the Macaronesian and nW 
table 2. discriminating dnA positions for four chloroplast regions analysed among the two taxa of Androcymbium.
(1) psbA-trnH IGS
* * * *
A. gramineum Almería tGAAGTAGCAA CCCtt - tttCt tttCCAttt AAAAAGAGA
A. gramineum Morocco tGAAGTAGCAA CCCtt - tttCt tttCCAttt AAAAAGAGA
A. wyssianum tGAAGGAGCAA CCCttAtttCt tttCAAttt AAAA - GAGA
A. gramineum essaouira tGAAGGAGCAA CCCttAtttCt tttCAAttt AAAA - GAGA
(2) trnL-trnF IGS (3) rps16 intron
* *
A. gramineum Almería tAAttTAAAtt A. gramineum Almería tCtGATGtGGA
A. gramineum Morocco tAAttTAAAtt A. gramineum Morocco tCtGATGtGGA
A. wyssianum tAAttGAAAtt A. wyssianum tCtGACGtGGA
A. gramineum essaouira tAAttGAAAtt A. gramineum essaouira tCtGACGtGGA
(4) trnY-trnD IGS
*
A. gramineum Almería tAAttTAAttA
A. gramineum Morocco tAAttTAAttA
A. wyssianum tAAttAAAttA
A. gramineum essaouira tAAttAAAttA
fig. 3. Phenology of the two analysed species of Androcymbium.
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African floras, we hypothe-
sise that some kind of intro-
gression has occurred in this 
area bet ween A. europaeum, 




(Cav.) J. Macbr. in Contr. 
Gray Herb. 53: 6. 1918 ≡ Me-
lanthium gramineum Cav. in 
Anales Ci. nat. 3: 50. 1801. 
− Holotypus: [Morocco], 
“Melanthium acaule, foliis 
imbricatis, carinatis, lanceo-
lato acuminatis, floribus sesi-
bulus” / “Petala sex, lanceo-
lada, longitudinaliter venosa, 
pollicem et amplus longa, 
duas lineas lata, stamnifera” / 
“Habitat in viciniis Mogador 
[= essaouira]” Broussonet 
(MA!; isotype: G). 
= Melanthium punctatum Cav. in Anales Ci. nat. 3: 
50. 1801 ≡ Erythrostictus punctatus (Cav.) Schltdl. 
in linnaea 1: 90. 1826 ≡ Androcymbium punctatum 
(Schltdl.) baker in J. linn. Soc. london (bot.) 17: 445. 
1879, non baker 1874. – Holotype: [Morocco], Moga-
dor [= essaouira], Broussonet (MA!; isotype: G).
= Androcymbium punctatum var. saharae Maire in bull. 
Soc. Hist. nat. Afrique n. 16: 96. 1925 ≡ Androcym-
bium gramineum var. saharae (Maire) Maire in bull. 
Soc. Hist. nat. Afrique n. 25: 320. 1934. – Holotype: 
[Algeria], “Sahara occidental”, 1923, D. Tripeau (MPU 
[digital image]!). 
= Androcymbium wyssianum beauverd & turrett. in 
Can dollea 7: 371. 1938. – Holotype: [Algeria], inter Ghar-
daia et el Golea, 19.12.1937, Turrettini & Wyss (G!). 
Androcymbium europaeum (lange.) K. richt., Pl. eur. 
1: 188. 1890 ≡ Erythrostictus europaeus lange in Vi-
densk. Meddel. dansk naturhist. foren. Kjøbenhavn, 
ser. 2, 1: 69. 1860. − Holotypus: [Spain] “Cabo de Gata et 
urben Almería, Lange 141, ... decembre 1851 florigerum 
legi. e bulbis postea, benevole curante cl. d. José de Me-
dina y Ximenez, missis in horto botanico nostro educatus 
est floresque editit” (C; isotype: G).
References
baker J. G. 1879: A synopsis of Colchicaceae and the 
aberrant tribes of Liliaceae. – J. linn. Soc., bot. 17: 
405–510.
beauverd G. 1938: Une nouvelle liliacée du Sud-Algér-
ien. – Candollea 7: 371–373.
Caujapé-Castells J. 2010: Jesters, red queens, boomer-
angs, and surfers: a molecular outlook on the diver-
sity of the Canarian endemic flora. – In: bramwell 
d. & Caujapé-Castells J. (ed.), the biology of island 
plants. – london.
Cavanilles A. J. 1801: de las plantas que el ciudadano 
Augusto broussonet colectó en las costas septentri-
onales de la África y en las islas Canarias. – Anales 
Ci. nat. 3: 47–71.
doyle J. J. & doyle J. l. 1987: A rapid dnA isolation 
procedure for small quantities of fresh leaf tissue. – 
Phytochem. bull. bot. Soc. Amer. 19: 11–15.
Greuter W. 1967: Contributiones floristicae austro-aege-
ae 10–12. – Can dollea 22: 233–253.
Hall t. A. 1999: bioedit: a user-friendly biological 
sequen ce alignment editor and analysis program for 
windows 95/98/nt. – nucl. Acids Symp. Ser. 41: 
95–98.
Hoyo A. del & Pedrola-Monfort J. 2006: Missing links 
between disjunct populations of Androcymbium (Col-
chicaceae) in Africa using chloroplast dnA noncod-
ing sequences. – Pp. 604–616 in: Columbus J. t., 
friar e. A., Porter J. M., Prince l. M. & Simpson M. 
G. (ed.), Monocots: comparative biology and evolu-
tion 1. – Claremont. 
Hoyo A. del & Pedrola-Monfort J. 2008: Phylogeny of 
Androcymbium (Colchicaceae) based on morphology 
and dnA sequences. – Pl. Syst. evol. 273: 151–167.
[Crossref]
Hoyo A. del, García-Marín J. l. & Pedrola-Monfort J. 
2009: temporal and spatial diversification of the Af-
rican disjunct genus Androcymbium (Colchicaceae). 
– Mol. Phylogenet. evol. 53: 848–861. [Crossref]
fig. 4. distribution of the two analysed species of W Mediterranean Androcymbium after taxo-
nomic revision and of A. psammophilum.
53Willdenowia 40 – 2010
lange J. 1860: Pugillus plan tarum imprimis hispanica-
rum, quas in itinere 1851–52 legit Joh. lange, 1. – Vi-
densk. Meddel. dansk naturhist. foren. Kjøbenhavn, 
ser. 2, 1: 1–82.
li H., luo J., Kemphill J. K., Wang J. & Gould J. H. 
2001: A rapid and high yielding dnA miniprep for 
cotton (Gossypium spp.). – Pl. Molec. biol. reporter 
19: 183a–183e. [Crossref]
Macbride J. f. 1918: new or otherwise interesting plants, 
mostly north American Liliaceae and Chenopodiace-
ae. – Contrib. Gray Herb. 53. 
Mcneill J., barrie f. r., burdet H. M., demoulin V., 
Hawksworth d. l., Marhold K., nicolson d. H., 
Prado J., Silva P. C., Skog J. e., Wiersema J. H. & 
turland n. J. 2006: International Code of botanical 
nomenclature (Vienna Code), adopted by the Sev-
enteenth International botanical Congress, Vienna, 
Austria, July 2005. – regnum Veg. 146 [also at http://
www.ibot.sav.sk/icbn/main.htm].
Müller-doblies U. & Müller-doblies d. 2002: de lilii-
floris notulae 7. de decuria altera specierum novarum 
generis Androcymbium (Colchicaceae) in Africa aus-
trali s.l. – feddes repert. 113: 545–599. [Crossref]
Pedrola-Monfort J. 1993: biologia poblacional del com-
plexe Androcymbium gramineum secció Erythrostic-
tus benth. (Colchicaceae). – Phd dissertation, Uni-
versitat de Valencia. 
Pedrola-Monfort J. & Caujapé-Castells J. 1994: Allozy-
mic and morphological relationships among Andro-
cymbium gramineum, A. europaeum and A. psammo-
philum (Colchicaceae). – Pl. Syst. evol. 191: 111– 126.
[Crossref]
Pedrola-Monfort J. & Caujapé-Castells J. 1996: Genetic 
and morphological divergence in the Androcymbium 
gramineum complex (Colchicaceae). – Pl. Syst. evol. 
201: 149–162. [Crossref]
Pedrola-Monfort J. & Caujapé-Castells J. 1998: the 
Androcymbium species of the Canary Islands. – Cur-
tis’s bot. Mag. 15: 67–77. [Crossref]
Schlechtendal d. f. l. von 1826: Über die Meliantha-
ceen am Vorgebirge der Guten Hoffnung. – linneae 
1: 78–95.
Willdenow f. 1808: nähere bestimmung einiger lilien-
gewächse besonders aber derjenigen, die zur sechsten 
Klasse und dritten ordnung des linnéschen Systems 
gehören. – Ges. naturforsch. freunde berlin Mag. 
neuester entdeck. Gesammten naturk. 2: 14–30.
